
























































Wisconsin: guess=200,000 gallons

North Dakota: guess= 150,000 gallons

If exact figures are needed, a survey of the four adjacent states needs to be done. The total size
of the project is about the same as the total size of the project for the survey within Minnesota
because the total number of registered snowmobiles in the adjacent states is about the same as the
total number of registered snowmobiles within Minnesota.

Canada:

It is important to note that Canadian snowmobile use within Minnesota was not determined.
Assuming that snow conditions in the areas of Canada that surround northern Minnesota are
similar to the snow conditions found in northern Minnesota, the primary draw of Canadian
snowmobilers to Minnesota lies not in the abundance of quality snowmobile experiences, but in
Canada’s current economic situation where a large number of Canadians are crossing the border
in search of lower priced goods.

Canadian snowmobile consumption of gasoline within Minnesota can be determined through a
partnership with U.S. Customs on the Minnesota/Canadian border. All Canadians entering or
leaving Minnesota must stop at customs. Either a survey of those Canadians with snowmobiles or
simple odometer readings both coming and going could provide accurate gasoline consumption
within Minnesota for that population.

Minnesota:

The 1990-1991 Minnesota Snowmobile Survey asked respondents to indicate the number of days
they spent on snowmobile trails outside of Minnesota and the average miles traveled per day on
those trails. The responses indicate that total gas consumption by Minnesotans outside of the state
was 1,821,292 gallons for the 1990-1991 use season.

Total out-of-state consumption estimates:
There are roughly the same number of registered vehicles in Minnesota as there are registered
vehicles in the four surrounding states. The Minnesota Department of Natural Resources estimates

that there is, at the minimum, no net loss of snowmobile use from Minnesota to the surrounding
states when compared to the incoming use of Minnesota snowmobiling resources by
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nonMinnesotans.  Therefore, the 1990/1991 season’s minimum gasoline consumption by
nonMinnesota snowmobiles within Minnesota is 1,821,292 gallons.

1990-1991 Gasoline Consumption by Snowmobiles

A variety of methods was used for obtaining the total gas consumption for the survey population
and the total population of registered Minnesota snowmobiles (Table 6). For each method and
application, gas consumption is figured on a case-by-case basis. Once the gasoline consumed for
each vehicle was determined, the average gasoline consumed per vehicle was determined (Table 7).

Table 6: Methods of determining 1990/1991 gasoline consumption

METHOD EQUATION DEFINITION

Total for each case, total mileage was

Consumption TMILES/MPG divided by the indicated miles-per-
gallon figure.

Minnesota Trail for each case, indicated days on

Only Minnesota trails were multiplied by

Consumption MILEWIMN*DAYSWIMN) the indicated average number of

MPG miles per day on Minnesota trails

and then divided by the indicated
MPG figure.

Total for each case, total miles less the

Consumption (IMILES-(MIL EOUMN*DAYSOUMN)) | outside of Minnesota mileage was

Within MPG computed and then divided by the

Minnesota indicated mpg figure.

Total for each case, indicated days on

Consumption by (DAYSOUMN*MILEOUMN) trails outside of Minnesota were

Minnesota MPG multiplied by the indicated average

Vehicles number of miles per day on trails

Outside of outside of Minnesota and then

Minnesota divided by the indicated MPG
figure.

Where: TMILES = respondent’s indicated total miles put on vehicle during the 1990/1991 use season;
MPG = respondent’s indicated miles-per-gailon figure;
MILEWIMN = respondent’s indicated number of days on Minnesota trails;
DAYSWIMN = respondent’s indicated average number of miles per day while travelling on Minnesota trails;
MILEOUMN = respondent’s indicated number of days on trails outside of Minnesota;
DAYSOUMN = respondent’s indicated average number of miles per day on trails outside of Minnesota.
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Table 7: 1990/1991 gasoline consumption estimates

METHOD N Gas per vehicle X # regis. Estimated Total 1990/1991
(in gallons) Snowmo. out-of-state gasoline
consumption consumption

Total 571 514 X 191,715 1,821,292 11,675,443

Consumption gallons gallons

Minnesota Trail 549 39.8 X 191,715 1,821,292 9,451,549

Only gallons gallons

Consumption

Total 555 413 X 191,715 1,821,292 9,739,122

Consumption gallons gallons

Within

Minnesota

Total 561 9.5 X 191,715 not 1,821,292

Consumption by applicable gallons

Minnesota

Vehicles

Outside of

Minnesota

Where: N = valid cases where responses necessary for calculation of values existed.

Of the above formulas, the Total Consumption Method does not account for those Minnesotans
who indicated mileage that was put on their machine outside of Minnesota. While the Minnesota
Trail Only Consumption Method accounts for gasoline consumption on Minnesota trails that are
designated and maintained, this figure does not include recreational snowmobiling on lakes, along
the roadside, or on unofficial trails. The Total Consumption Within Minnesota Method
incorporates total mileage and deducts the mileage put on machines when outside of Minnesota.

Of the three methods used to determine seasonal consumption, The Total Consumption Within
Minnesota method provides the most concise and accurate method of estimating total consumption
for current or past use seasons. This method’s estimate of gasoline consumption by registered and
out-of-state snowmobiles within Minnesota for the 1990/1991 use season is 9,739,122 gallons.
However, this figure does not include consumption of gasoline by nonregistered snowmobiles, nor
does it exclude consumption by snowmobiles for nonrecreational purposes. To remedy these
shortcomings, additional steps were taken.

The number of nonregistered vehicles within the state is unknown. Estimates of the number of
nonregistered vehicles range from 5 - 35 percent of the total number of registered vehicles.
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However, nonregistered snowmobile use levels may not reflect use levels of registered snowmobiles.
There is no data to support or refute the hypothesis that registered and nonregistered snowmaobile
recreational use levels are similar. Therefore, the minimum range for total consumption is based
upon registered snowmobiles only; the maximum range is based upon the maximum estimate of
registered and nonregistered snowmobiles and assumes that use levels are identical between
registered and nonregistered snowmobiles (Table 8).

The estimate incorporates all types of consumption, ranging from trail use to agricultural purposes.
Table 7 shows that gasoline consumption on recreational trails within Minnesota averaged 39.8
gallons while total consumption within Minnesota averaged 41.3 gallons. The difference between
these figures (1.5 gallons per vehicle) represents the nontrail consumption by vehicles within
Minnesota. To adjust the estimate so that it does not include nonrecreational consumption, we
examined the survey responses with regard to the total number of days the snowmobile was used,
the total number of days the snowmobile was used for recreation within Minnesota, the total
number of days on trails within Minnesota, and the total number of days on trails outside of
Minnesota. Using this information, a recreation coefficient was calculated on a case-by-case basis
for the 1990/1991 survey (Equation 5). The resuits were then averaged, producing a recreation
coefficient of (.684). This coefficient represents the recreational percentage of nontrail gasoline
consumption per vehicle. The reprea_;ion co'efficient isrmultviph'»ed by the total nontrail consumption
figure to provide the recreational nontrail consumption per vehicle (1.5 gallons per vehicle * .684
= 1.026 gallons per vehicle). The total gasoline consumption formula can then be adjusted
accordingly (Table 8).

Equation %: Recreation coefficient equation

1. Nontrail recreation days within Minnesota = total MN recreation days - days on Minnesota trails
2. Total days in Minnesota = total days - days on trails outside of Minnesota

3. Recreation coefficient = nontrail recreation days within Minnesota

total days in Minnesota
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Table 8: Actual total recreational gasoline consumption by ail snowmobiles within Minnesota for the 1990/1991 use season’

# of X { trail + | non- + | Est. out-of- = | total 90/91
snow- consumption trail state gasoline
mobiles per recreation consumption consumption
vehicle consumption
per
vehicle
total 191,715 X | (398 + | 1.026) + | 1,821,292 = [ 9,648,249
registered
total 191,715 X | (398 + | 1.026) + | 1,821,292 = | 12,387,673
registered +
+ 67,100
maximum =
non- 258,815
registered
“Based upon the 199071991 Minnesota Snowmobile Use Survey.

Table 8 indicates that the gasoline consumed by all snowmobiles within Minnesota, excluding
nonrecreational use, ranges from 9,648,249 gallons to 12,387,673 gallons, depending on the number
of nonregistered snowmobiles within Minnesota.

Comparison of actual 1990/1991 total consumption and projected 1990/1991 total consumption

The figures in Table 8 are based upon actual data derived from the study’s survey returns. By
substituting the 39.8 gallons of gas consumed per vehicle on trails with the Winter Algorithm’s
estimate of gallons per vehicle based upon late January snow depth, we can examine the degree of
variance of the Winter Algorithm as a predictive formula. Given that the January 25th snow depth
in the Grand Marais area for the 1990/1991 use season was 26 inches, the Winter Algorithm
estimates that the total gasoline consumption per vehicle on Minnesota trails is 37.56 gallons. Table
9 substitutes this figure for the actual gasoline consumed per vehicle on Minnesota trails to produce
the 1990/1991 estimated total recreational consumption.
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Table 9: Estimated total recreational gasoline consumption by all snowmobiles within Minnesota for the 1990/1991 use

season
# of trail non- Est. total 90/91
snow- consumption trail out-of- gasoline
mobiles per recreation state consumption
vehicle consumption consumption
per
vehicle
total 191,715 X | (3756 + | 1.026) + | 1,821,292 = 9,218,807 !
registered
total 191,715 X | (37.56 + | 1.026) + 1 1,821,292 = | 11,807,928 *?
registered + +
maximum 67,100
non- =
registered 258,815

The 95% Confidence Interval = Total Gas Consumption + (# of snowmobiles * .5511 * snow depth)
1 959 Confidence Interval = 9,218,807 + 2,747,007.5 gallons
2 95% Confidence Interval = 11,807,928 + 3,708,456.6 gallons

The estimated total gasoline consumption figures in Table 9 represent a difference of -429,442 and
579,745 gallons when compared to the actual minimum and maximum figures for that season,
respectively. These amounts represent an underestimation error of approximately 4.5 percent.
When using the Winter Algorithm, error between the actual and predicted consumption levels per
vehicle are expected to exist for any given season and will reflect an overestimation or
underestimation of total consumption for any given season. Over multiple seasons, the differences
between the estimated and actual total gasoline consumption figures will negate each other, so that
overestimates equal underestimates. This provides an accurate average total consumption estimate
when using the Winter Algorithm.

1991/1992 Projected Total Recreational Gasoline Consumption by Snowmobiles Within Minnesota

To project total recreational gasoline consumption for the current season, the procedure for
determining the estimated 1990/1991 winter total recreational gasoline consumption is followed,
substituting the 1990/1991 late January snow depth figure with the 1991/1992 snow depth figure.
For the 1991/1992 use season, the State Climatologist indicates that the late January snow depth
in the Grand Marais area was 17 inches. Based on this snow depth figure, the Winter Algorithm
estimates that the total recreational trail consumption within Minnesota is 29.924 gallons per
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vehicle. Table 10 provides the estimates of total recreational gasoline consumption by snowmobiles

within Minnesota for the 1991/1992 use season.

Table 10: Total recreational gasoline consumption by all snowmobiles within Minnesota for the 1991/1992 use season

# of X | trail + | non- + | Est. out-of- total 90/91
snow- consumption trail state gasoline
mobiles per recreation consumption consumption
vehicle? consumption
per
vehicle?
total 191,715 X | (29924 + | 1.026) + | 1,821,292 7,754,871 4
registered
total 191,715 X | (29924 + | 1.026) + | 1,821,292 9,831,616 3
registered +
+ 67,100
maximum =
non- 258,815
registered

“Based upon total registered vehicles as of July, 1991.
2 Based on 24 inches of snow and the Winter Algorithm,

3 Based on data from the 1990/1991 Minnesota Snowmobile Use Survey.
495% Confidence Interval = 7,754,871 + 1,796,120 gallons

595% Confidence Interval = 9,831,616 + 2,424,838 gallons

Estimating Total Recreational Gasoline Consumption
by Snowmobiles Within Minnesota For Future Use Seasons

The Winter Algorithm provides the means to project average gasoline consumption by all
snowmobiles within Minnesota, excluding nonrecreational consumption, based on the average late
January snow depth in the Grand Marais area. Records held by the Minnesota Department of
Natural Resource’s State Climatology office indicate that the average January 25th snow depth for
the Grand Marais area (from 1949 to 1992) is 15 inches. Using this figure, the Winter Algorithm
computes the average gasoline consumption per vehicle on trails within Minnesota (Equation 6).

Equation 6: Average winter gasoline consumption per vehicle on Minnesota trails

28.228 gallons per vehicle = 15.5047 + (.8482 * 15)
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To further project gasoline consumption for an average winter, four assumptions must be made:

1. the number of registered vehicles remains constant at 191,715;

2. the maximum percentage of nonregistered vehicles is 35 percent of the total number
of registered vehicles;

3. nontrail recreational consumption levels are the same as the current 1990/1991 rate
of 1.026 gallons per vehicle; and

4. the estimated out-of-state consumption remains at the 1990/1991 use season level
of 1,821,292 gallons.

Using the average winter trail consumption figure provided by Equation 5 and the assumed figures,
Table 11 projects the average winter total recreational gasoline consumption by all snowmobiles
within Minnesota.

Table 11: Average winter total recreational gasoline consumption by all snowmobiles within Minnesota

# of X | trail + | non- + | Est. out-of- = | average
Snow- consumption trail state winter
mobiles per recreation consumption total
vehicle consumption recreational
per gasoline
vehicle consumption
total 191,715 X | (28228 + | 1.026) + | 1,821,292 7,429,723 1
registered
total 191,715 X | (28.228 + | 1.026) + | 1,821,292 9,392,666 2
registered +
+ 67,100
maximum =
non- 258,815
registered

95% Confidence Interval = 7,429,723 + 1,984,812 gallons
2 95% Confidence Interval = 9,392,666 + 2,139,492 gallons

For the average season:

the minimum total recreational gasoline consumption by all snowmobiles within Minnesota
is 7,429,723 gallons, and

the maximum total recreational gasoline consumption by all snowmobiles within Minnesota
is 9,392,666 gallons.
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CONCLUSIONS

As mentioned previously, the Winter Algorithm is based on an association between the January 25th
snow depth in the Grand Marais area and the gasoline consumed per vehicle on Minnesota trails.
The updated Winter Algorithm equation was developed using data from six snowmobile use seasons.
The validity and accuracy of the Winter Algorithm is dependent upon the continued collection of
snowmobile seasonal use data. For each new season of data, the Winter Algorithm should be
updated using the simple regression formula (Equation 1, example in Appendix C). After data on
the next four snowmobile use seasons have been collected, the Winter Algorithm should undergo
a complete reanalysis to determine if there are other associations that could be included in the
equation to reduce error. Data from a minimum of ten seasons should provide a long-term
equation for predicting gasoline consumption by snowmobiles within Minnesota.

The average winter total recreational consumption figures are derived, in part, from four
assumptions. It is possible that the total number of registered snowmobiles will increase, as has
been the trend for the past four years. Additional research could provide an accurate estimate of
the number of nonregistered snowmobiles within the state and the use levels of those snowmobiles.
Continued collection of information will yield insight into the use levels of nontrail recreational and
nonrecreational snowmobiling. Out-of-state gasoline consumption can be adequately determined
through surveys of snowmobilers from other states. With the reduction of assumptions comes
increased accuracy and confidence in estimating future gasoline consumption by all snowmobiles
within Minnesota.
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APPENDIX A:
1990/1991 Minnesota Snowmobile Survey Results
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Description of Variables Obtained by Survey.

The following are the basic variables gathered (including the variable
label used during the mathematical analysis) in the survey and a
description of their meaning:

Meaning Label

1. Total miles snowmobile was used TMILES
in 1990-91.

2. Total days snowmobile was used TDAYS
in 1990-91.

3. Total days snowmobile was used DAYSREC
for recreation in Minnesota in 1990-91.

4. Total days snowmobile was used DAYSFARM
for ag/farming purposes in
1990-91.

5. Total days snowmobile was used DAYSWIMN
on developed trails in Minnesota in
1990-91.

6. Total miles traveled per day MILEWIMN
on developed trails in Minnesota in
1990-91.

7. Total days snowmobile was used DAYSOUMN

on developed trails outside of
Minnesota in 1990-91.
8. Total miles traveled per day MILEOUMN
on developed trails outside of
Minnesota in 1990-91.
9. Estimated MPG for the snowmobile MPG
in survey.
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Rejection of Outlying Data Points.

The following table describes the accepted data ranges for each basic
variable and the reason why this range was chosen.

Variable
1. TMILES
2. TDAYS
3. DAYSREC
4, DAYSWIMN
5. MILEWIMN
6. DAYSOUMN
7. MILEOUMN
8. MPG

Range Reason
<5000 Data larger than this was

considered too large.
5000 miles implies an
average daily use of 33

miles.

<151 Allows for 5 months of

use.

<151 Allows for 5 months of
use.

<151 Allows for 5 months of
use.

<251 Allows up to 250 miles
traveled each day.

<151 Allows for 5 months of
use.

<251 Allows up to 250 miles

traveled each day.

<28,>2 Per manufacturer data.
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TABLE 1: Total Miles Traveled in 1990-91

Valid Cum
Miles Frequency Percent Percent Percent
not used (0) 128 13.6 13.8 13.8
1-50 141 15.0 15.2 29.1
51-250 227 24.1 24.5 53.6
251-450 127 13.5 13.7 67.4
451-650 88 9.4 9.5 76.9
651-850 49 5.2 5.3 82.2
851-1050 39 4.1 4,2 86.4
1051-1250 29 3.1 3.1 89.5
>1250 97 10.3 10.5 100.0

15 1.6 Missing
940 100.0 100.0

Mean 461.146 Sum 426560
Valid cases 925 Missing cases 15

TABLE 2: Total Days of Use in 1990-91

valid Cum
Days Frequency Percent Percent Percent
not used (0) 131 13.9 14.1 14.1
1-7 days 232 24.7 25.1 39.2
8-14 days 164 17 .4 17.7 56.9
15-21 days 139 14.8 15.0 71.9
22-28 days 41 4.4 4.4 76.3
29-35 days 125 13.3 13.5 89.8
36=-42 days 20 2.1 2.2 92.0
43-49 days 10 1.1 1.1 93.1
50-56 days 14 1.5 1.5 94.6
57-63 days 19 2.0 2.1 96.7
64-70 days 4 .4 .4 97.1
71-77 days .3 .3 97.4
78-84 days 1 .1 .1 97.5
85-91 days 8 .9 .9 98.4
92-98 days 2 .2 .2 98.6
99-105 days 8 .9 .9 99.5
>112 days 5 .5 .5 100.0

14 1.5 Missing
940 100.0 100.0

Mean 17.376 Sum 16090.0
Valid cases 926 Missing cases 14
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TABLE 3:

Days

0 days

1-7 days
8-14 days
15-21 days
22-28 days
29-35 days
36-42 days
43-49 days
50-56 days
57-63 days
64-70 days
71-77 days
78-84 days
85-91 days
92-98 days
99-105 days
>112 days

Mean
Valid cases

TABLE 4:

Days

0 days

1-7 days
8-14 days
15-21 days
29-35 days
50-56 days
57-63 days

Mean
Valid cases

15.646
923

.866

925

159
253
153
133
47
101
11
11

Sum

16.9
26.9
16.3
14.1

'—J
FRERRPOWO

UV NNdREENLVLONDNYO

14441

Missing cases

Frequency

828
64
18

Sum

[o0)
= o ®

AR N & YWY

801.0

Missing cases

vValid

17.2
27.4
16.6
14.4

’—l
FRRPRPOW

ONORENDLWONDNDYR

.5
Missing

valid

15

Cum
Frequency Percent Percent Percent

17.
44.
61.
75.
80.
91.
92.
94.
95.
96.
97.
97.
97.
98.
98.
99.
100.

Cum
Percent Percent Percent

89.
96.
98.
99.
99.
99.
100.

OUIOWV PO UPFRPVWAANOOINNOANDOND

Number of Days Use for Ag/Farming Purposes in 1990-91

O W NP U

Number of Days Use for Recreation in Minnesota in 1990-91
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TABLE 5: Number of Days Use on Developed (maintained)
Trails in Minnesota in 1990-91

Valid Cum
Days Frequency Percent Percent Percent
0 days 377 40.1 40.6 40.6
1-7 days 247 26.3 26.6 67.2
8-14 days 113 12.0 12.2 79.3
15-21 days 88 9.4 9.5 88.8
22-28 days 30 3.2 3.2 92.0
29-35 days 44 4.7 4.7 96.8
36-42 days 6 .6 .6 97.4
43-49 days 4 .4 .4 97.8
50-56 days 3 .3 .3 98.2
57-63 days 6 .6 .6 98.8
71-77 days 1 .1 .1 98.9
78-84 days 4 .4 .4 99.4
85-91 days 1 .1 .1 99.5
92-98 days 1 .1 .1 99.6
99-105 days 2 .2 .2 99.8
>112 days 2 .2 .2 100.0

11 1.2 Missing
940 100.0 100.0

Mean 8.288 Sum 7700.0
Valid cases 929 Missing cases 11

TABLE 6: Number of Miles per Day on Developed (maintained)
Trails in Minnesota in 1990-91

Valid Cum

Miles Frequency Percent Percent Percent
0 364 38.7 40.6 40.6
1-10 72 7.7 8.0 48.6
11-20 84 8.9 9.4 58.0
21-30 87 9.3 9.7 67.7
31-40 59 6.3 6.6 74.2
41-50 69 7.3 7.7 81.9
51-60 27 2.9 3.0 84.9
61-70 16 1.7 1.8 86.7
71-80 40 4.3 4.5 91.2
81-90 8 .9 .9 92.1
91-100 39 4.1 4.3 96.4
>100 32 3.4 3. 100.0

43 4.6 Missing

940 100.0 100.0
Mean 27.921 Sum 25045
Valid cases 897 Missing cases 43
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TABLE 7: Number of Days Use on Developed (maintained)
Trails Outside of Minnesota in 1990-91
vValid Cum
Days Frequency Percent Percent Percent
0 days 783 83.3 84.1 84.1
1-7 days 98 10.4 10.5 94.6
8~14 days 30 3.2 3.2 97.9
15-21 days 11 1.2 1.2 99.0
22-28 days 6 .6 .6 99.7
29-35 days 2 .2 .2 99.9
36-42 days 1 .1 .1 100.0
9 1.0 Missing
940 100.0 100.0
Mean 1.209 Sum 1126
Valid cases 931 Missing cases 9
TABLE 8: Number of Miles per Day Use on Developed
(maintained) Trails Outside of Minnesota in 1990-
91
Valid Cum
Miles Frequency Percent Percent Percent
0 774 82.3 84.4 84.4
1-10 7 .7 .8 85.2
11-20 10 1.1 1.1 86.3
21-30 9 1.0 1.0 87.2
31-40 6 .6 -7 87.9
41-50 18 1.9 2.0 89.9
51-60 13 1.4 1.4 91.3
61-70 8 .9 .9 92.1
71-80 14 1.5 1.5 93.7
81-90 4 .4 .4 94.1
91-100 26 2.8 2.8 96.9
>100 28 3.0 3.1 100.0
23 2.4 Missing
940 100.0 100.0
Mean 12.316 Sum 11294
Valid cases 917 Missing cases 23
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TABLE

Mean
valid cases

9:

MPG

ouvioNMOUIOULIOOOWLIO

O
HOOWVWWOVX®IIOU & D

11.2
11.4
11.5
12.0
12.5
13.0
13.5
14.0
14.5
15.0
16.0
16.5
17.0
17.5
18.0
18.5
19.0
20.0
21.0
22.0
22.5
24.0
25.0

13

Users Estimate of MPG for 1990-91

Valiad Cum

Frequency Percent Percent Percent

.656
577

H

[\
PR RREOUN P

'._I

.1 .2 .2
.2 .3 .5
.5 .9 1.4
1.1 1.7 3.1
.6 1.0 4.2
.1 .2 4.3
2.2 3.6 8.0
.1 .2 8.1
1.5 2.4 10.6
.1 .2 10.7
12.3 20.1 30.8
.1 .2 31.0
2.8 4.5 35.5
.1 .2 35.7
.1 .2 35.9
.2 .3 36.2
6.9 11.3 47.5
.2 .3 47.8
2.7 4.3 52.2
.2 .3 52.5
3.2 5.2 57.7
.1 .2 57.9
9.5 15.4 73.3
1.8 2.9 76.3
.1 .2 76.4
2.1 3.5 79.9
.2 .3 80.2
2.2 3.6 83.9
.1 .2 84.1
.3 .5 84.6
6.6 10.7 95.3
.6 1.0 96.4
.4 .7 97.1
.1 .2 97.2
.2 .3 97.6
1.5 2.4 100.0
38.6 Missing
100.0 100.0
Missing cases 363
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TABLE 10: Respondents Wanting a Copy of the Report

Valid Cum
Response Frequency Percent Percent Percent
No 824 87.7 87.7 87.7
Yes 116 12.3 12.3 100.0
940 100.0 100.0
Valid cases 940 Missing cases 0
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APPENDIX B: Survey Forms
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TEXT OF SURVEY QUESTIONNAIRE

Survey of Registered Snowmobile Use

These survey questions pertain only to the use of the snowmobile identified on the sticker on the front of this
postcard. Please answer the following questions with regard to that snowmobile only. Do not give answers
about snowmobiling you did on another machine.

L

During the winter of 1990-1991:

- How many total miles did you put on the snowmobile identified on the sticker? total miles

- How many total days was this snowmobile used? total days T

- On how many days was this snowmobile used for recreation in Minnesota? days

- On how many days was this snowmobile used for agricultural or farming purposes? days
During the winter of 1990-1991, on how many days was the snowmobile used on developed (maintained),
signed snowmobile trails WITHIN MINNESOTA? days What was the average number of miles
snowmobiled per day on those trails? miles

During the winter of 1990-1991, on how many days was this snowmobile used on developed (maintained),
signed snowmobile trails QUTSIDE OF MINNESQTA? days What was the average number
of miles snowmobiled per day for those trips outside of Minnesota? miles

What was the average number of miles-per-galion (MPG) for the snowmobile identified on the sticker
during the 1990-1991 winter? MPG

Thank you! Please drop the completed survey in the mail.
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TEXT OF LETTER ACCOMPANYING SURVEY QUESTIONNAIRE
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UNIVERSITY OF MINNESOTA

Twin Cities Campus Department of Forest Resources 115 Green Hall

Cellege or Natural Resources St Paul. MN 55108-1027
'.S.A.
Fuv:612-625-5212
November 1st, 1991

Dear Registered Snowmobile Owner:

The University of Minnesota is conducting a study on the 1990-1991 winter snowmobile season for
use by the Minnesota Department of Natural Resources (DNR). As you may know, the DNR
spends over two million dollars per year to develop, maintain and administer snowmobile trails.

The snowmobile you own, which is identified on your survey, has been selected in a random sample
of Minnesota’s registered snowmobiles for this study. Enclosed you will find a survey. Please
complete the survey and drop it in the mail within one week after receiving this letter. The survey
is postage paid and return addressed. Total time commitment on your part should not exceed five
minutes.

Because your response will represent the use patterns of 200 other snowmobiles, it is important that
you complete the questions as accurately as possible. Remember, you are to answer the questions
only for the use of the snowmobile identified on the sticker on the front of the enclosed survey.
Do not give answers about snowmobiling you did on another machine. Your answers will remain
confidential.

The results of this study will be made available to all interested parties. You may receive a
summary of results by writing "Copy of Results Requested” on the front of the survey.

Thank you for your help!

Sincerely,

Dorothy H. Anderson, PhD
Study Coordinator
(612) 624-2721

1330 North Cleveland Avenue




TEXT OF FIRST FOLLOW-UP REMINDER
11/18/91

Dear Registered Snowmobile Owner:

The University of Minnesota would like to thank you for participating in our study of the 1990-1991
winter snowmobile use. We look forward to receiving your survey.

If you have already returned your survey, please disregard this notice. If not, please mail it at your
earliest convenience. |

Thank you!
Sincerely,
Dorothy Anderson

Study Coordinator
(612) 624-2721

37




TEXT OF SECOND FOLLOW-UP REMINDER
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UNIVERSITY OF MINNESOTA

Twin Cities Campus Department of Forest Resources 115 Green Hall
College or Naturai Resources /930 North C/f_ve/andAvenue
St. Paul. MN 55108-1027
U.S.A.

Fax:6/2-625-5212

December 2. 1991

Dear Registered Snowmobile Owner:

Approximately 4 weeks ago you received a survey asking about your snowmobile use during the
1990-1991 winter. If you have already returned the survey, please accept our thanks. If not, we
have enclosed another survey in case the original was not received or was misplaced.

We hope you will take 5 minutes to complete the survey and return it to us. The post card on
which the survey is printed is already postage paid and return addressed. If you have any questions

about the survey please call collect at the number below.

The results of this study will be made available to all interested parties. You may receive a
summary of results by writing "Copy of Results Requested" on the front of the survey.

Thank you for your help!

Best regards.

T Ao

Dorothy Anderson
Study Coordinator
(612) 624-2721




APPENDIX C:
Spreadsheet Regression Formula & Example
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Regression Spreadsheet/ Formula

A B C
1 _[Case = Year {Y) = Dep Var. (X) = IND Var
2 gasc per person 1/25 snow depth-G. Marais
3 1985 20.5 4
4 11986 31.9 18
5 1987 18.6 15
6 11989 51 43
7 1990 36.4 18
8 11991 39.8 26
9 ISUM =SUM(B3+B4+B5+B6+B7+B8) =SUM(C3+C4+C5+C6+C7+C8)
10 |MEAN =(B9/B12) =(C9/C12)
11 |SUM Squared =SUM((B3°B3)+(B4"B4)+(B5"B5)+(B6°B6)+(B7"B7)+(B8°B8) =SUM((C3'03)+(C4'04)+(CS'CS)+(CG'CB)+(C7'C7)+(CB'CB)3
12 |N 6 6
13
14 |sumofYsq= =(B11-((B9°B9)/B12))
15 JsumofXsq= =(C11-({C97C9)/C12))
16 |sumof XY = =(D9-((B8*C9)/B12))
17
18 |regression =B16/B15
19 |coeffecient
20 {(b)
21
22 11991 X = 26
23
24 }1991 Y' = =E18+(B18*B22)
25 |total
26 Jconsumption
27 |n=191715 =B24"191715




Regression Spreadsheet/ Formula

D E F
1 XY Prediction Error
2 Y'=a+bX d=Y-Y'
3 1=B3°C3 =-SUM(E18+(B18°C3)) {=B3-E3
4 |=B4°C4 =SUM(E18+(B18°C4)){=B4-E4
5 }=B5°C5 =-SUM(E18+(B18"C5)) |=B5-E5
8 1=B6°C6 =-SUM(E18+(B18°C6)) {=B6-E6
7 |=B7°C7 =SUM(E18+(B18°C7)){=B7-E7
8 =-B8"C8 =SUM(E19+(B18°C8)) {=B8-E8
9 |=SUM(D3+D4+D5+D6+D7+D8 =SUM(F3+F4+F5+F6+F7+F8)
10
11 ~SUM((F3"F3)+(F4"F4)+(F5 F5)+(F6°F6) +(F7 F7)+(F8"F8))
12 sum of the SQ. Errors
13
14
15
16
17
18 [intercept Constant (a) =~B10-(B18°C10)
19
20
21
22
23
24
25
26
27

1%




G. Marals Snow Depth vs Gas pe

A B C D E F
1 Case = Year (Y) = Dep Var. (X) = IND Var XY Prediction Error
2 gasc per vehicle 1/25 snow depth-G. Marais Y'=a+bX d=Y-Y'
3 1985 20.5 4 82 18.89734 1.60266249
4 1986 31.9 18 574.2 30.77157 1.128425998
5 1987 i18.6 15 279 28.22709 -9.627094753
6 1989 51 43 2193 51.97557 -0.975567737
7 19390 36.4 i8 655.2 30.77157 5.628425998
8 1991 39.8 28 1034.8 22.05215 17.74784652
9 SUM 198.2 124 4818.2 15.50469851
10 MEAN 33.03333333 20.66666667
11 | SUM Squared 7293.82 3414 444.1397932
12 N <] 6 sum of the SQ. Errors
13
14 JsumofYsqg= 746.6133333
15 |sumof Xsq= 851.3333333
16 | sumof XY = 722.0666667
17
18 regression 0.848159749 Intercept Constant (a)f 15.5047
19 coeffecient
20 {b)
21
22 11991 X = 26
23
24 1991 Y = 37.556852
25 total
26 | consumption
27 | n=191715 7200211.881
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